Is the interaction between fatty acids and tryptophan responsible for the efficacy of a ketogenic diet in epilepsy? The new hypothesis of action.
The effects of a ketogenic diet in controlling seizure activity have been proven in many studies, although its mechanism of action remains elusive in many regards. We hypothesize that the ketogenic diet may exert its antiepileptic effects by influencing tryptophan (TRP) metabolism. The aim of this study was to investigate the influence of octanoic and decanoic fatty acids (FAs), the main components in the MCT diet (medium-chain triglyceride diet, a subtype of the ketogenic diet), on the metabolism of TRP, the activity of the kynurenic pathway and the concentrations of monoamines and amino acids, including branched-chain amino acids (BCAA) and aromatic amino acids (AAA) in rats. The acute effects of FA on the sedation index and hippocampal electrical after-discharge threshold were also assessed. We observed that intragastric administration of FA increased the brain levels of TRP and the central and peripheral concentrations of kynurenic acid (KYNA), as well as caused significant changes in the brain and plasma concentrations of BCAA and AAA. We found that the administration of FA clearly increased the seizure threshold and induced sedation. Furthermore, we have demonstrated that blocking TRP passage into the brain abolished these effects of FA but had no similar effect on the formation of ketone bodies. Given that FAs are major components of a ketogenic diet, it is suggested that the anticonvulsant effects of a ketogenic diet may be at least partly dependent on changes in TRP metabolism. We also propose a more general hypothesis concerning the intracellular mechanism of the ketogenic diet.